Analysis of sialidase and N-acetylneuraminate pyruvate-lyase substrate specificity by high-performance liquid chromatography.
A rapid and sensitive assay by high-performance liquid chromatography for determination of the activity and substrate specificity of sialidase (EC 3.2.1.18) and N-acetylneuraminate lyase (EC 4.1.3.3) is described. Sialic acids were separated on a strong anion-exchange resin using 0.75 mM sodium sulfate as elution medium. This method allows the determination of a minimum amount of 200 pg (0.6 pmol) of sialic acid. Usually the enzyme mixtures were directly applied to the column without prior purification of substrates and products. The action of sialidase was studied either by the decrease of sialyllactose concentration or by the amount of sialic acid liberated. The relative hydrolysis rates of N-acetylneuraminyl-alpha(2-3)-lactose, N-glycolylneuraminyl-alpha(2-3)-lactose, N-acetylneuraminyl-alpha(2-6)-lactose, N-acetyl-9-O-acetylneuraminyl-alpha(2-3)-lactose, and N-acetyl-4-O-acetylneuraminyl-alpha(2-3)-lactose by Vibrio cholerae sialidase were 100, 88, 25, 12, and 0, respectively. The activity of N-acetylneuraminate lyase from Clostridium perfringens was determined by measuring the rate of disappearance of sialic acids or the formation of acylmannosamines, which is possible in the same chromatogram. Relative cleavage rates of N-acetylneuraminic acid, N-glycolylneuraminic acid, N-acetyl-9-O-acetylneuraminic acid, N-acetyl-7-O-acetylneuraminic acid, and N-acetyl-4-O-acetylneuraminic acid were found to be 100, 67, 24, 3, and 0, respectively. Comparison of the substrate specificities shows that substituents on the neuraminic acid molecule influence the reactions of both enzymes in a similar way.